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1 Description 

Background of the Invention 
Technical Field 

[0001 ] The present invention relates to an apparatus 
for use in retaining vertebrae of a spinal column in a de- 
sired spatial relationship. In particular, the present In* 
vention relates to an apparatus for use In retaining cer- 
vical vertebrae of a human spinal column in a desired 
spatial relationship. 

Description of the Prior Art 

[0002] There are various known devices for retaining 
vertebrae of a spinal column in a desired spatial rela- 
tionship. Certain of such known devices include rods 
connected to and extending between vertebrae and cer- 
tain of such known devices include plates connected to 
and extending between vertebrae. 
[0003] EP-A-0 570 929 discloses an implant for the 
spinal column for fixing the vertebrae. The implant com- 
prises two mounting plates each having at least two 
screw holes and an articulate bearing member. The 
bearing members are interconnected by means of an 
elongate spindle member having a right handed thread 
portion and a left handed thread portion. The mounting 
plates comprise a corrugation on the surface facing the 
vertebrae. The screws for fixing the mounting plates to 
the vertebrae may converge at an acute angle, as 
viewed in the inferior direction. 
[0004] EP-A-0 679 370 discloses a bone surgical fix- 
ing device. It comprises a bone plate to be fixed to be 
fixed to a bone and a fixing rod member, the bone plate 
having a receiving device for the rod member and a lock- 
ing device for keeping the rod member in the receiving 
device. The screws for attaching the bone plate to the 
bone converge at an acute angle, as viewed in the infe- 
rior direction. 

[0005] FR-A-2 713 473 discloses an implant device 
for the spinal column for fixing the vertebrae. The device 
comprises two laterally extending rod members, each 
fixed to one of two vertebrae by means of screws, and 
two longitudinally extending rod members interconnect- 
ing the two laterally extending rod members. The screws 
for attaching the laterally extending rod members to the 
vertebra converge at an acute angle, as viewed in the 
inferior direction. 

Summary of the Invention 

[0006] The present invention is an apparatus for re- 
taining first and second vertebrae of a spinal column in 
a desired spatial relationship. The apparatus includes a 
longitudinal member positionable along the spinal col- 
umn. A member connectable with the first vertebra has 
first and second fastener openings and a portion en- 



gageable with the longitudinal member. A first fastener 
is extendable through the first fastener opening in the 
member to connect the member with the first vertebra. 
The first fastener has a first end portion for attachment 

5 to the first vertebra and has a longitudinal axis. A second 
fastener is extendable through the second fastener 
opening in the member to connect the member with the 
first vertebra. The second fastener has a first end portion 
for attachment to the first vertebra and has a longitudinal 

w axis. 

[0007] In accordance with one feature of the present 
invention, the longitudinal axis of the first fastener and 
the longitudinal axis of the second fastener converge at 
an acute angle as viewed in the sagittal plane when the 
first and second fasteners connect the member with the 
first vertebra. The apparatus also includes means for 
connecting the longitudinal member with the second 
vertebra. 

[0008] in accordance with another feature of the 
20 present invention, the member connectable with the first 
vertebra has a body portion. The member also has a lip 
portion projecting in a first direction from the body por- 
tion of the member. The lip portion of the member is en- 
gageable with a surface of the first vertebra facing to- 
25 ward the second vertebra. 

Brief Description of the Drawings 

[0009] The foregoing and other features of the 
30 present invention will become more apparent to one 
skilled in the art upon reading the following description 
with reference to the accompanying drawings, wherein: 

Fig. 1 is an elevationai view of an apparatus con- 
35 structed in accordance with the present invention 
for maintaining a desired spatial relationship be- 
tween cervical vertebrae of a spinal column; 
Fig. 2 is a view of the apparatus of Fig. 1, taken 
along the sagittal plane as indicated by line 2-2 of 
40 Fig. 1; 

Fig. 3 is a sectional view taken generally along line 

3- 3 of Fig. 2; 

Fig. 4 is a sectional view taken generally along line 

4- 4 of Fig. 2; 

45 Fig, 5 is a perspective view of a first plate which 
forms a portion of the apparatus of Fig. 1; 
Fig. 6 is another perspective view of the plate of Fig. 
5; 

Fig. 7 is a view similar to Fig. 5 of a second plate 
so which forms a portion of the apparatus of Fig. 1 ; 
Fig. 8 is another perspective view of the plate of Fig. 
7; 

Fig. 9 is a view similar to Fig. 1 of a modified em- 
bodiment of the invention. 
55 Fig. 1 0 is a perspective view of a plate which is con- 
structed in accordance with a second embodiment 
of the present invention; and 
Fig. 11 is an enlarged sectional view of a portion of 



the plate of Fig. 10 and showing a set screw and 
rod associated with the plate; 

Description of Preferred Embodiments 

[0010] The present invention relates to an apparatus 
for use in retaining vertebrae of a spinal column in a de- 
sired spatial relationship. As representative of the 
present invention, Fig. 1 illustrates an apparatus 10 for 
use in retaining bone portions such as cervical vertebrae 
V1 and V2 of a human spinal column C in a desired spa- 
tial relationship. The spinal column C has an axis A 
which is a vertical axis of the human body. 
[001 1] The apparatus 1 0 includes a pair of surgically 
implantable rods 12 and 14 (Figs. 1 and 2). The appa- 
ratus 10 also includes first and second members or 
plates 30 and 32 which engage the rods 1 2 and 1 4; three 
fasteners 38, 40, and 42 for connecting the first plate 
with the first vertebra VI; and three fasteners 44, 46, 
and 48 for connecting the second plate with the second 
vertebra V2. 

[0012] The first rod 12 (Fig. 1) is made of a suitable 
biocompatible material, such as titanium or stainless 
steel. The first rod 12 has an elongate cylindrical con- 
figuration and has a circular cross section taken in a 
plane extending perpendicular to the longitudinal central 
axis of the first rod. The first rod 1 2 has a smooth outer 
surface. A first end portion of the first rod 12 is formed 
as a cap 50. The first rod 1 2 also has a second end por- 
tion 52 opposite from the first end portion 50. 
[0013] The second rod 14 is identical to the first rod 
12: The second rod 14 has a first end portion which is 
formed as a cap 54. The second rod 1 4 also has a sec- 
ond end portion 56 opposite from the first end portion 
54. The rods 12 and 14 are bendable to a desired con- 
figuration to conform to a desired curvature of the spinal 
column C. The rods 12 and 14 together have sufficient 
strength and rigidity to maintain the vertebrae V1 and 
V2 in a desired spatial relationship. 
[0014] The rods 1 2 and 1 4 have a length which is suf- 
ficient to enable the rods to span at least the two verte- 
brae V1 and V2. The length of the rods 12 and 14 will 
depend upon the condition to be corrected and the 
number of vertebrae to be held in a desired spatial re- 
lationship relative to each other by the apparatus 1 0. If 
more than two vertebrae are to be held in a desired spa- 
tial relationship relative to each other by the apparatus 
10, the rods 12 and 14 would be longer and more than 
two plates, such as the plates 30 and 32, may be used. 
[0015] The first plate 30 (Figs. 5 and 6) is made of a 
suitable biocompatible material, such as titanium or 
stainless steel. The first plate 30 includes a main body 
portion 60. The main body portion 60 of the first plate 
30 has a planar outer side surface 62 for facing anteri- 
orly or away from the first vertebra V1 . The first plate 30 
has an arcuate inner side surface 64 for facing posteri- 
orly or toward the first vertebra V1 . The inner side sur- 
face 64 of the first plate 30 may engage the anterior sur- 



face of the first vertebra VI when the first plate is con- 
nected with the first vertebra as described below. 
[0016] The main body portion 60 of the first plate 30 
has a central portion 66 which extends laterally between 

s a first side portion 68 and a second side portion 70 of 
the first plate. Because the inner side surface 64 of the 
first plate 30 has an arcuate configuration, the central 
portion 66 of the first plate is relatively thin (as viewed 
in a direction from left to right in Fig. 3) as compared to 

'0 the first side portion 68 and to the second side portion 
70. 

[0017] The main body portion 60 of the first plate 30 
also has first and second end portions 72 and 74. The 
first end portion 72 of the first plate 30 includes a planar 

* 5 first end surface 76 of the first plate 30. The second end 
portion 74 includes a planar second end surface 78 of 
the first plate 30. The second end surface 78 extends 
parallel to the first end surface 76. 
[001 8] A first rod passage 80 is formed in the first side 

20 portion 68 of the first plate 30. The first rod passage 80 
is an opening which extends between the first and sec- 
ond end surfaces 76 and 78 of the first plate 30 in a 
direction parallel to the planar outer side surface 62 of 
the first plate. The first rod passage* 80 is defined by a 

25 cylindrical surface 81 and tapered pilot surfaces 83 and 
84 at opposite ends of the cylindrical surface 81. The 
diameter of the cylindrical surface 81 is slightly greater 
than the diameter of the first rod 12, so that the first rod 
and the first plate 30 can be relatively movable. 

30 [001 9] The second side portion 70 of the first plate 30 
is a mirror image of the first side portion 68. A second 
rod passage 82 is formed in the second side portion 70 
of the first plate 30. The second rod passage 82 is an 
opening which extends between the first and second 

35 end surfaces 76 and 78 of the first plate 30 in a direction 
parallel to the planar outer side surface 62 of the first 
plate. The second rod passage 82 extends parallel to 
the first rod passage 80. The second rod passage 82 is 
defined by a cylindrical surface 65 and tapered pilot sur- 

40 faces 86 and 87 at opposite ends of the cylindrical sur- 
face 85. The diameter of the second rod passage 82 is 
the same as the diameter of the first rod passage 80. 
The diameter of the cylindrical surface 85 is slightly 
greater than the diameter of the second rod 14, so that 

45 the second rod and the first plate 30 can be relatively 
movable. 

[0020] A circular first fastener opening 90 extends 
through the central portion 66 of the first plate 30. The 
first fastener opening 90 has an axis 92 (Fig. 2) which 
so extends perpendicular to the plane of the outer side sur- 
face 62 of the first plate 30. The axis 92 extends in a 
first direction as indicated by the arrow 94, that is, from 
right to left as viewed in Fig. 2, when the first plate 30 is 
mounted on the first vertebra V1 . The first direction 94 
55 extends perpendicular to the axes of the rods 12 and 1 4. 
[0021] The first fastener opening 90 is partially de- 
fined by a larger diameter cylindrical surface 96 (Fig. 6) 
which extends from the outer side surface 62 of the first 



so 



55 



» plate 30 in a direction into the material of the central por- 
tion 66 of the first plate. The cylindrical surface 96 is 
centered on the axis 92 of the first fastener opening 90. 
The first fastener opening 90 is partially defined by a 
smaller diameter cylindrical surface 98 which extends 
from the inner side surface 64 of the first plate 30 in a 
direction into the material of the central portion 66 of the 
first plate to a location spaced radially inward from the 
surface 96. The cylindrical surface 98 is centered on the 
axis 92 of the first fastener opening 90. 
[0022] An annular shoulder surface 1 00 (Figs. 2 and 
6) extends radially (relative to the axis 92) between the 
cylindrical surfaces 96 and 98. The shoulder surface 
1 00 and the larger diameter cylindrical surface 96 define 
a recess 1 02 in the outer side surface 62 of the first plate 
30. 

[0023] The main body portion 60 of the first plate 30 
also includes a circular second fastener opening 110 
formed at a location adjacent to, but spaced apart from, 
the first rod passage 80 in the first side portion 68 of the 
first plate. The second fastener opening 110 extends 
through both the second end surface 78 of the first plate 
30 and the outer side surface 62 of the first plate. 
[0024] The second fastener opening 110 is partially 
defined by a larger diameter cylindrical surface 1 1 2 (Fig. 
6) which extends from the outer side surface of the first 
plate 30 in a direction into the material of the first side 
portion 68 of the first plate. The cylindrical surface 112 
is centered on an axis 1 1 4 (Fig. 2) of the second fastener 
opening 1 1 0. The cylindrical surface 1 1 2 is spaced apart 
from the first rod passage 80. 
[0025] The second fastener opening 110 is partially 
defined by a smaller diameter cylindrical surface 116 
(Fig. 6) which extends from the inner side surface 64 of 
the first plate 30 in a direction into the material of the 
first side portion 68 of the first plate, to a location spaced 
radially inward from the surface 1 1 2. The cylindrical sur- 
face 116 is centered on the axis 114 of the second fas- 
tener opening 110. 

[0026] An annular shoulder surface 1 1 8 (Figs. 3 and 
6) extends radially (relative to the axis 1 1 4) between the 
cylindrical surfaces 112 and 116. The shoulder surface 
118 and the larger diameter cylindrical surface 112 de- 
fine a recess 1 20 in the outer side surface 62 of the first 
plate 30. 

[0027] The axis 114 of the second fastener opening 
11 0 extends transverse to the axis 92 of the first fastener 
opening 90. Specifically, the axis 1 14 (Fig. 3) of the sec- 
ond fastener opening 110 converges with the axis 92 of 
the first fastener opening 90 as viewed in a transverse 
plane at right angles to the vertical axis A, as can be 
seen from Fig. 3. In the illustrated embodiment, the axis 
1 1 4 converges at an angle of about 1 0° with the axis 92 
as viewed in this transverse plane. 
[0028] The axis 114 of the second fastener opening 
110 also converges with the axis 92 of the first fastener 
opening 90 as viewed in the sagittal plane, as can be 
seen in Fig. 2. in the illustrated embodiment, the axis 



114 converges at an angle of 45° with the axis 92 as 
viewed in the sagittal plane. It is contemplated that the 
angle of convergence as viewed in the sagittal plane 
could be in the range of from about 30° to about 60°. 

5 [0029] The main body portion 60 of the first plate 30 
also includes a circular third fastener opening 130 
formed at a location adjacent to, but spaced apart from, 
the second rod passage 82 in the second side portion 
70 of the first plate. The third fastener opening 130 ex- 

10 tends through both the second end surface 78 of the first 
plate 30 and the outer side surface 62 of the first plate. 
[0030] The third fastener opening 130 is partially de- 
fined by a larger diameter cylindrical surface 132 (Fig. 
6) which extends from the outer side surface 62 of the 

f 5 first plate 30 in a direction into the material of the second 
side portion 70 of the first plate. The cylindrical surface 
132 is centered on an axis 134 (Fig. 4) of the third fas- 
tener opening 130. The cylindrical surface 132 is spaced 
apart from the second rod passage 82. 

20 [0031 ] The third fastener opening 1 30 is partially de- 
fined by a smaller diameter cylindrical surface 136 (Fig. 
6) which extends from the inner side surface 64 of the 
first plate 30 in a direction into the material of the second 
side portion 70 of the first plate, to a location spaced 

25 radially inward from the surface 32. The cylindrical sur- 
face 1 36 is centered on the axis 1 34 of the third fastener 
opening 130. 

[0032] An annular shoulder surface 138 (Figs. 3 and 
6) extends radially (relative to the axis 1 34) between the 
30 cylindrical surfaces 1 32 and 1 36. The shoulder surface 
138 and the larger diameter cylindrical surface 1 32 de- 
fine a recess 140 in the outer side surface 62 of the first 
plate 30. 

[0033] The axis 1 34 (Fig. 3) of the third fastener open- 

35 ing 1 30 is coptanar with and extends parallel to the axis 
114 of the second fastener opening 110. The axis 134 
of the third fastener opening 130 extends transverse to 
the axis 92 of the first fastener opening 90. Specifically, 
the axis 1 34 of the third fastener opening 1 30 converges 

40 with the axis 92 of the first fastener opening 90 as 
viewed in a transverse plane at right angles to the ver- 
tical axis A, as can be seen from Fig. 3. In the illustrated 
embodiment, the axis 1 34 converges with the axis 92 at 
an angle of 1 0° as viewed in this transverse plane. 

45 [0034] The axis 1 34 of the third fastener opening 1 30 
also converges with the axis 92 of the first fastener 
opening 90 as viewed in the sagittal plane, as can be 
seen from Fig. 2. In the illustrated embodiment, the axis 
134 converges with the axis 92 at an angle of 45° as 

so viewed in the sagittal plane. It is contemplated that this 
angle of convergence as viewed in the sagittal plane 
could be in the range of from about 30° to about 60°. 
[0035] The first plate 30 includes a lip portion or lip 
150 which is formed as one piece with the main body 

55 portion 60 of the first plate. The lip 150, best seen in 
Figs. 2 and 5, projects from the second end portion 74 
of the main body portion 60 of the first plate 30. The lip 
150 projects in the first direction 94 (Rg. 2) when the 



r first plate 30 is mounted on the first vertebra V1 . 
[0036] The lip 150 has a planar configuration as 
viewed in the first direction 94, for example, as seen in 
Fig. 2. The lip 150 has an arcuate configuration, as can 
be seen in Fig. 5, when viewed in a direction parallel to 
the plane of the outer side surface 62 of the first plate 
30. The arcuate configuration of the lip 150 generally 
follows the arcuate configuration of the inner side sur- 
face 64 of the main body portion 60 of the first plate 30. 
The lip 150 extends continuously between the first and 
second side portions 68 and 70 of the first plate 30. Al- 
ternatively, the lip 150 may be discontinuous at one or 
more locations along the width of the plate 30. 
[0037] The lip 1 50 has an outer end surface 1 52 (Fig. 
2) which is formed as an extension of the second end 
surface 78 of the main body portion 60 of the first plate 
30. An opposite inner end surface 154 (Figs. 2 and 5) 
of the lip 150 extends parallel to the outer end surface 
152. The lip 150 also has an inner side surface 156 
which extends between the inner and outer end surfac- 
es 154 and 152 of the lip 150. 
[0038] The second and third fastener openings 110 
and 1 30 extend partially through the lip 1 50. The second 
fastener opening 110, as can be seen in Fig. 2, extends 
through the comer between, or intersection of, the lip 
150 and the main body portion 60 of the first plate 30. 
The third fastener opening 130 also extends through the 
comer between, or intersection of, the lip 150 and the 
main body portion 60 of the first plate 30. 
[0039] The second plate 32 (Fig. 7) is generally similar 
in configuration to the first plate 30 (Fig. 5). The second 
plate 32 (Fig. 7) is configured, however, so that the head 
ends of fasteners received in certain fastener openings 
in the second plate are engageable with the rods 12 and 
14 disposed in rod passages in the second plate. This 
engagement can block movement of the second plate 
32 relative to the rods 12 and 14, in a manner described 
below. 

[0040] The second plate 32 includes a main body por- 
tion 160 which has a planar outer side surface 162 for 
facing anteriorly or away from the vertebra V2. The main 
body portion 160 also has an arcuate inner side surface 
1 64 for facing posteriorly or toward the second vertebra 
V2. The inner side surface 164 of the second plate 32 
may engage the anterior surface of the second vertebra 
V2 when the second plate is connected with the second 
vertebra as described below. 
[0041] The main body portion 1 60 has a central por- 
tion 1 66 which extends laterally between a first side por- 
tion 168 and a second side portion 170 of the second 
plate 32. Because the inner side surface 1 64 of the sec- 
ond plate 32 has an arcuate configuration, the central 
portion 166 of the second plate 32 is relatively thin (as 
viewed in a direction from left to right in Fig. 4) as com- 
pared to the first side portion 168 and to the second side 
portion 170. 

[0042] The main body portion 1 60 of the second plate 
32 also has first and second end portions 172 and 174. 



The first end portion 1 72 of the second plate 32 includes 
a planar first end surface 176 of the second plate. The 
second end portion 174 of the second plate 32 includes 
a planar second end surface 178 of the second plate. 
5 The second end surface 1 78 extends parallel to the first 
end surface 176. 

[0043] A first rod passage 180 is formed in the first 
side portion 168 of the second plate 32. The first rod 
passage 180 is an opening which extends between the 
'0 first and second end surfaces 1 76 and 1 78 in a direction 
parallel to the planar outer side surface 162 of the sec- 
ond plate 32. The first rod passage 180 is defined by a 
cylindrical surface 181 and tapered pilot surfaces 183 
and 184 at opposite ends of the cylindrical surface 181. 
f5 The diameter of the cylindrical surface 181 is slightly 
greater than the diameter of the first rod 1 2. 
[0044] A second rod passage 182 is formed in the 
second side portion 1 70 of the second plate 32. The sec- 
ond rod passage 182 Is an opening which extends be- 
20 tween the first and second end surfaces 1 76 and 178 in 
a direction parallel to the planar outer side surface 162 
of the second plate 32. The second rod passage 182 
extends parallel to and has the same diameter as first 
rod passage 180. The second rod passage 182 is de- 
25 fined by a cylindrical surface 1 85 and tapered pilot sur- 
faces 186 and 187 at opposite ends of the cylindrical 
surface 1 85. The diameter of the cylindrical surface 1 85 
is slightly greater than the diameterof the second rod 14. 
[0045] A circular first fastener opening 190 extends 
30 through the central portion 1 66 of the second plate 32. 
The first fastener opening 190 has an axis 192 (Figs. 2 
and 4) which extends perpendicular to the plane of the 
outer side surface 1 62 of the second plate 32. The axis 
192 extends in the first direction 94 when the second 
35 plate 32 is mounted on the second vertebra V2. 
[0046] The first fastener opening 1 90 is partially de- 
fined by a larger diameter cylindrical surface 196 (Fig. 
8) which extends from the outer side surface 162 of the 
second plate 32 in a direction into the material of the 
^0 central portion 1 66 of the second plate. The cylindrical 
surface 1 96 is centered on the axis 1 92 of the first fas- 
teneropening 190. The first fastener opening 190 is par- 
tially defined by a smaller diameter cylindrical surface 
198 which extends from the inner side surface 164 of 
45 the second plate 32 in a direction into the material of the 
central portion 166 of the second plate, to a location 
spaced radially inward from the surface 196. The cylin- 
drical surface 198 is centered on the axis 192 of the first 
fastener opening 190. 
so [0047] An annular shoulder surface 200 (Figs. 2 and 
8) extends radially (relative to the axis 1 92) between the 
• cylindrical surfaces 196 and 198. The shoulder surface 
200 and the larger diameter cylindrical surface 196 de- 
fine a recess 202 in the outer side surface 162 of the 
55 second plate 32. 

[0048] The main body portion 1 60 of the second plate 
32 also Includes a circular second fastener opening 21 0 
formed at a location adjacent to and intersecting the first 



• rod passage 1 80 in the first side portion 1 68 of the sec- 
ond plate. The second fastener opening 210 extends 
through both the second end surface 178 of the second 
plate 32 and the outer side surface 162 of the second 
plate. 

[0049] The second fastener opening 210 is partially 
defined by a larger diameter cylindrical surface 212 (Fig. 
8) which extends from the outer side surface 262 of the 
second plate 32 in a direction into the material of the 
first side portion 1 68 of the second plate. The cylindrical 
surface 212 is centered on an axis 214 (Figs. 2 and 4) 
of the second fastener opening 210. The cylindrical sur- 
face 212 intersects the cylindrical surface 181 which de- 
fines the first rod passage 180. Thus, the second fas- 
tener opening 21 0 overlaps a portion of the first rod pas- 
sage 180. 

[0050] The second fastener opening 210 is partially 
defined by a smaller diameter cylindrical surface 216 
which extends from the inner side surface 264 of the 
second plate 32 in a direction into the material of the 
first side portion 168 of the second plate, to a location 
spaced radially inward from the surface 212. The cylin- 
drical surface 21 6 is centered on the axis 21 4 of the sec- 
ond fastener opening 210. 

[0051] An annular shoulder surface 21 8 (Figs. 4 and 
8) extends radially (relative to the axis 214) between the 
cylindrical surfaces 212 and 216. The shoulder surface 
218 and the larger diameter cylindrical surface 212 de- 
fine a recess 220 in the outer side surface 262 of the 
second plate 32. 

[0052] The axis 214 of the second fastener opening 
210 extends transverse to the axis 192 of the first fas- 
tener opening 190. Specifically, the axis 21 4 of the sec- 
ond fastener opening 210 converges with the axis 192 
of the first fastener opening 190 as viewed in a trans- 
verse plane at right angles to the vertical axis A, as can 
be seen from Fig. 4. In the illustrated embodiment, the 
axis 214 converges with the axis 192 at angle of about 
10° as viewed in this transverse plane. 
[0053] The axis 21 4 of the second fastener opening 
210 also converges with the axis 192 of the first fastener 
opening 190 as viewed in the sagittal plane, as can be 
seen in Fig. 2. In the illustrated embodiment, the axis 
214 converges with the axis 192 at an angle of 45° as 
viewed in the sagittal plane. It is contemplated that this 
angle of convergence could be in the range of from 
about 30° to about 60° as viewed in the sagittal plane. 
[0054] The main body portion 1 60 of the second plate 
32 also includes a circular third fastener opening 230 
formed ata location adjacent to and intersecting the sec- 
ond rod passage 182 in the second side portion 170 of 
the second plate. The third fastener opening 230 ex- 
tends through both the second end surface 178 of the 
second plate 32 and the outer side surface 162 of the 
second plate. The distance between the third fastener 
opening 230 in the second plate 32 and the second fas- 
tener opening 210 in the second plate is slightly less 
than the distance between the third fastener opening 



1 30 in the first plate 30 and the second fastener opening 
110 in the first plate. 

[0055] The third fastener opening 230 is partially de- 
fined by a larger diameter cylindrical surface 232 (Fig. 

s 8) which extends from the outer side surface 262 of the 
second plate 32 in a direction into the material of the 
second side portion 170 of the second plate. The cylin- 
drical surface 232 is centered on an axis 234 (Fig. 4) of 
the third fastener opening 230. The cylindrical surface 

'0 232 intersects the cylindrical surface 1 85 which defines 
the second rod passage 182. Thus, the third fastener 
opening 230 overlaps a portion of the second rod pas- 
sage 182. 

[0056] The third fastener opening 230 is partially de- 
ls fined by a smaller diameter cylindrical surface 236 (Fig. 
8) which extends from the inner side surface 264 of the 
second plate 32 into the material of the second side por- 
tion 1 70 of the second plate to a location spaced radially 
inward from the surface 232. The cylindrical surface 236 
20 is centered on the axis 234 of the third fastener opening 
230. 

[0057] An annular shoulder surface 238 (Figs. 4 and 
8) extends radially (relative to the axis 234) between the 
cylindrical surfaces 232 and 236. The shoulder surface 
238 and the larger diameter cylindrical surface 232 de- 
fine a recess 240 in the outer side surface 162 of the 
second plate 32. 

[0058] The axis 234 of the third fastener opening 230 
is coplanar with and extends parallel to the axis 214 of 
the second fastener opening 210. The axis 234 of the 
third fastener opening 230 extends transverse to the ax- 
is 192 of the first fastener opening 190. Specifically, the 
axis 234 of the third fastener opening 230 converges 
with the axis 192 of the first fastener opening 190 as 
viewed in a transverse plane at right angles to the ver- 
tical axis A, as can be seen from Fig. 4. In the illustrated 
embodiment, the axis 234 converges with the axis 192 
at an angle of about 10° as viewed in this transverse 
plane. 

[0059] The axis 234 of the third fastener opening 230 
also converges with the axis 192 of the first fastener 
opening 190 as viewed in the sagittal plane, as can be 
seen from Fig. 2. In the illustrated embodiment, the axis 
234 converges with the axis 1 92 at an angle of 45°. it is 
contemplated that this angle of convergence as viewed 
in the sagittal plane could be in the range of from about 
30° to about 60°. 

[0060] The second plate 32 includes a lip portion or 
lip 250 which is formed as one piece with the main body 
portion 160 of the second plate. The lip 250, best seen 
in Figs. 4 and 7, projects from the second end portion 
174 of the main body portion 160 of the second plate 
32. The lip 250 projects in the first direction 94 (Fig. 2) 
when the second plate 32 is mounted on the second ver- 
tebra V2. 

[0061] The lip 250 has a planar configuration as 
viewed in the first direction 94, for example, as seen in 
Fig. 2. The lip 250, as viewed in a direction parallel to 
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* the plane of the outer side surface 162 of the second 
plate 32, has an arcuate configuration generally follow- 
ing the arcuate configuration of the inner side surface 
164 of the main body portion 160 of the second plate 
32. The lip 250 extends continuously between the first 
and second side portions 168 and 170 of the second 
plate 32. Alternatively, the lip 250 may be discontinuous 
at one or more locations along the width of the second 
plate 32. 

[0062] The lip 250 has an outer end surface 252 (Fig. 
2) which is formed as an extension of the second end 
surface 1 78 of the main body portion 1 60 of the second 
plate 32. An opposite inner end surface 254 (Figs. 2 and 
8) of the lip 250 extends parallel to the outer end surface 
252. The lip 250 also has an inner side surface 256 
which extends between the inner and outer end surfac- 
es 252 and 254 of the lip 250. The second and third fas- 
tener openings 21 0 and 230 extend partially through the 
lip 250. The second fastener opening 210, as well as 
the third fastener opening 230, extend through the cor- 
ner between, or intersection of, the lip 250 and the main 
body portion 160 of the second plate 32. 
[0063] The fasteners 38, 40, 42, 44, 46, and 48, which 
connect the first plate 30 with the first vertebra V1 and 
the second plate 32 with the second vertebra V2, are 
identical to each other. Because the fasteners 38-48 are 
identical, only the fastener 40 is described herein in de- 
tail. 

[0064] The fastener 40 (Fig. 3) includes a sleeve 300 
and an expander 310. The sleeve 300 has a hollow, 
elongate shank portion 302 centered on a longitudinal 
central axis 304 of the fastener 40. The shank portion 
302 defines a cylindrical central opening 308 in the 
sleeve 300. A coarse external helical thread convolution 
306 is formed on the outer peripheral surface of the 
shank portion 302 of the sleeve 300. 
[0065] The shank portion 302 of the sleeve 300 is ra- 
dially and axiaily slotted so that the shank portion is ex- 
pandable radially. A series of projections (not shown) 
are formed on the inner surface of the sleeve 300 for 
engagement by the expander 31 0 to expand the shank 
portion 302 of the sleeve in a manner described below. 
[0066] A head end portion 31 4 of the sleeve 300 has 
a cylindrical outer side surface 31 6. An annular lip or rim 
318 extends around the head end portion 314 of the 
sleeve 300 and projects radially outward from the outer 
side surface 316. The head end portion 314 of the 
sleeve 300 has a conical inner side surface 320 and a 
conical inner side surface 322. The conical inner side 
surface 322 merges with an internal thread convolution 
324 formed on the sleeve 300. 
[0067] The head end portion 31 4 of the sleeve 300 is 
radially and axiaily slotted to define four segments 326 
of the head end portion. The four segments 326 are 
movable radially relative to each other and to the axis 
304 of the fastener 40 so that the head end portion 314 
of the sleeve 300 is expandable radially. 
[0068] The expander 31 0 has a head end portion 340 



and a shank portion 342. An inner end 344 of the shank 
portion 342 of the expander 310 is slightly larger in di- 
ameter than the cylindrical central opening 308 in the 
sleeve 300. 

5 [0069] The head end portion 340 of the expander 31 0 
has an X-shaped driver slot 346 for receiving a driving 
tool for rotating the expander relative to the sleeve 300. 
The head end portion 340 has a conical outer side sur- 
face 346 and a conical outer side surface 350. The con- 

10 jcal outer side surface 350 on the head end portion 340 
of the expander 310 has a different angle of taper than 
does the conical inner side surface 322 on the head end 
portion 314 of the sleeve 300. 
[0070] The conical outer side surface 350 on the head 
end portion 340 of the expander 310 merges with an 
external thread convolution 352 formed on the expander 
310. The external thread convolution 352 on the ex- 
pander 310 screws into the internal thread convolution 
324 on the sleeve 300. 

20 [0071] To install the apparatus 10 on the spinal col- 
umn C, the rods 12 and 14 are first assembled with the 
plates 30 and 32. Specifically, the first rod 1 2 is inserted 
through the first rod passage 80 in the first plate 30 and 
through the first rod passage 180 in the second plate 

25 32. One of the tapered pilot surfaces 83 and 84 on the 
first plate 30, and one of the tapered pilot surfaces 183 
and 184 on the second plate 32, guide insertion of the 
first rod 12. The second rod 14 is inserted through the 
second rod passage 82 in the first plate 30 and through 

30 the second rod passage 1 82 in the second plate 32. One 
of the tapered pilot surfaces 86 and 87 on the first plate 
30, and one of the tapered pilot surfaces 186 and 187 
on the second plate 32, guide insertion of the second 
rod 14. 

35 [0072] The assembly of the rods 12 and 14 and the 
plates 30 and 32 is then positioned over the exposed 
anterior surface of the spinal column C. The first plate 
30 (Fig. 2) is positioned adjacent to the first vertebra V1 
so that the first end surface 1 54 on the lip 1 50 of the first 

<o plate engages a lower surface 360 on the first vertebra 
V1 . The lower surface 360 on the first vertebra V1 faces 
toward the second vertebra V2. The second plate 32 is 
positioned adjacent to the second vertebra V2 so that 
the first end surface 254 on the lip 250 of the second 

45 plate engages an upper surface 362 on the second ver- 
tebra V2. The upper surface 362 on the second vertebra 
V2 faces toward the first vertebra V1 . 
[0073] With the first plate 30 on the first vertebra V1 , 
and the second plate 32 on the second vertebra V2, a 

so suitable drill guide and drill (not shown) are used to drill 
fastener openings in the first vertebra V1 and in the sec- 
ond vertebra V2. 

[0074] The fasteners 36, 40 and 42 are inserted to 
connect the first plate 30 with the first vertebra. The in- 
ss sertion and securing of the fastener 40, although not 
necessarily performed first, will be described as exem- 
plary. 

[0075] The sleeve 300 of the fastener 40 is inserted 



■ through the second fastener opening 110 in the first 
plate 30. The sleeve 300 of the fastener 40 is threaded 
into the drilied opening in the vertebra V1 in a known 
manner (not shown) to fix the sleeve in position in the 
vertebra V1. The unexpanded head portion 314 of the 
sleeve 300 is disposed in the recess 120 in the first plate 
30. 

[0076] The expander 310 of the fastener 40 is then 
inserted into the sleeve 300. The externally threaded 
portion 352 of the expander 31 0 is screwed into the in- 
ternal threads 324 on the sleeve 300. When the expand- 
er 310 is fully screwed into the sleeve 300, the inner end 
portion 344 of the expander 310 causes the shank por- 
tion 302 of the sleeve to expand radially outward, help- 
. ing to lock the sleeve in place in the vertebra V1 . When 
the expander 310 is fully screwed into the sleeve 300, 
the head portion 340 of the expander 31 0 engages the 
head portion 314 of the sleeve 300. The head portion 
340 of the expander 310 wedges the locking segments 
326 on the sleeve 300 radially outward into engagement 
with the first plate 30 to rigidly lock the fastener 40 in 
position relative to the first plate. The head of the fas- 
tener 40 is adjacent to the lip 150. 
[0077] The remaining fasteners 38 and 42 for the first 
plate 30 are similarly secured to the vertebra V1 and are 
rigidly locked to the first plate. The heads of the fasten- 
ers 38 and 42 are adjacent to the (ip 150. As a result, 
the first plate 30 is securely connected with the first ver- 
tebra V1. 

[0078] The fasteners 44, 46 and 48 are similarly used 
to connect the second vertebra V2 and the second plate 
32. The heads of the fasteners 44, 46, and 48 are adja- 
cent to the lip 250. As a result, the fasteners 44, 46 and 
48 are rigidly locked to the plate 32 and the plate 32 is 
securely connected with the second vertebra V2. 
[0079] As can be seen in Fig. 2, the fastener 40 (as 
well as the fastener 42, not shown in Fig. 2) extends at 
an angle (upward as viewed in Fig. 2) to the lip 150. 
Accordingly, when the fasteners 40 and 42 are tightened 
into the first vertebra V1 , the fasteners tend to draw the 
lip 150 of the first plate 30 tightly against the surface 360 
of the vertebra, that is, in an upward direction as viewed 
in Fig. 2. At the same time, the fasteners 40 and 42, as 
well as the fastener 38, tend to draw the main body por- 
tion 60 of the first plate 30 tightly against the anterior 
surface of the first vertebra V1 , that is, in a direction to 
the left as viewed in Fig. 2. Accordingly, it can be seen 
that tightening the fasteners 38, 40 and 42 tends to draw 
the first plate 30 in two directions against the first verte- 
bra V1. 

[0080] The first fastener 38 has a longitudinal central 
axis which is coincident with the axis 92 of the first fas- 
tener opening 90 when the first fastener 38 is disposed 
in the first fastener opening 90 in the first plate 30. When 
the second fastener 40 is disposed in the second fas- 
tener opening 110 in the first plate 30, the longitudinal 
central axis 304 of the second fastener 40 is coincident 
with the axis 114 of the second fastener opening 110. 



[0081] As described above, the axis 92 of the first fas- 
tener opening 90 and the axis 1 1 4 of the second fastener 
opening 110 converge at an acute angle as viewed in 
the sagittal plane (Fig. 2). Therefore, the longitudinal ax- 
5 is of the first fastener 38 and the longitudinal axis 304 
of the second fastener 40 converge at an acute angle 
as viewed in the sagittal plane (Fig. 2) when the first and 
second fasteners 38 and 40 connect the first plate 30 
with the first vertebra VI . In the illustrated embodiment, 

to the axis of the first fastener 38 and the axis 304 of the 
second fastener 40 converge at an angle of about 45° 
as viewed in the sagittal plane. It is contemplated that 
this angle of convergence in the sagittal plane could be 
in the range of from about 30° to about 60°. 
[0082] When the third fastener 42 is disposed in the 
third fastener opening 130 in the first plate 30, the lon- 
gitudinal central axis of the third fastener 42 is coincident 
with the axis 134 of the third fastener opening 130. As 
described above, the axis 92 of the first fastener opening 

20 90 and the axis 134 of the third fastener opening 130 
converge at an acute angle as viewed in the sagittal 
plane (Fig. 2). Therefore, the longitudinal axis of the first 
fastener 38 and the longitudinal axis of the third fastener 
42 converge at an acute angle as viewed in the sagittal 

25 plane (Fig. 2) when the first and third fasteners 38 and 
42 connect the first plate 30 with the first vertebra V1. 
In the illustrated embodiment, the axis of the first fas- 
tener 38 and the axis of the third fastener 42 converge 
at an angle of about 45° as viewed in the sagittal plane. 

so it is contemplated that this angle of convergence in the 
sagittal plane could be in the range of from about 30° to 
about 60°. 

[0083] The second plate 32 is, in a similar manner, 
secured in position relative to the second vertebra V2. 
35 Tightening the fasteners 44, 46 and 48 tends to draw 
the second plate 32 in two directions against the second 
vertebra V2. 

[0084] When the first fastener 44, the second fastener 
46, and the third fastener 48 connect the second plate 

40 32 with the second vertebra V2, the axis of the first fas- 
tener 44 and the axis of the second fastener 46 con- 
verge at an acute angle as viewed in the sagittal plane 
(Fig. 2). Also, the axis of the first fastener 44 and the 
axis of the third fastener 48 converge at an acute angle 

45 as viewed in the sagittal plane (Fig. 2). In the illustrated 
embodiment, these axes converge at an angle of about 
45° as viewed in the sagittal plane. It is contemplated 
that this angle of convergence in the sagittal plane could 
be in the range of from about 30° to about 60°. 

so [0085] The fact that there are three screws which se- 
cure each one of the plates 30 and 32 to the spinal col- 
umn C also helps to maintain proper placement of the 
plates. These features help the apparatus 10 maintain 
the vertebrae V1 and V2 in place when the cervical spine 

55 is subjected to various degrees of motion of the human 
head. 

[0086] When the second plate 32 is being connected 
with the second vertebra V2, the outer fasteners 46 and 



1 48 secure the second plate and the second vertebra. 
The fasteners 46 and 48 also serve to interlock the sec- 
ond plate 32 with the rods 12 and 14. This is because 
the locking segments 326 on the sleeves 300 of the fas- 
teners 46 and 48 (Fig. 4) move radially outward into en- 
. gagement with the rods 12 and 14, respectively, when 
each fastener's expander is fully screwed into the fas- 
tener's sleeve. The engagement between the fasteners 
46 and 48 and the rods 12 and 14 blocks movement of 
the fasteners 46 and 48 relative to the rods. The radial 
movement of the locking segments 326 of the fasteners 
also causes the rods to be clamped against the cylindri- 
cal surfaces 1 81 and 1 85 which define the rod passages 
180 and 182, respectively in the second plate 32. As a 
result, the expanded fasteners 46 and 48 block move- 
ment of the second plate relative to the rods 12 and 14. 
[0087] The first plate 30, in contrast, is movable rela- 
tive to the rods 1 2 and 1 4, because the second and third 
fastener openings 110 and 130 are spaced apart from 
the rod passages 80 and 82. Therefore, the first plate 
30 is movable relative to the second plate 32. 
[0088] Accordingly, the first vertebra V1 is movable 
vertically downward relative to the second vertebra V2. 
This relative movement allows for the maintaining of a 
load on bone graft placed between the vertebrae V1 and 
V2. If the first plate 30 were not movable vertically down- 
ward relative to the second plate 32, then the distance 
between the vertebrae V1 and V2 would be fixed. If bone 
graft were placed between the vertebrae V1 and V2 and 
the bone graft resorbed sufficiently, the bone graft could 
possibly shrink out of engagement with one or both of 
the vertebrae V1 and V2. Allowing relative movement of 
the plates 30 and 32 can help to maintain a desired load 
on bone graft placed between the vertebrae V1 and V2 
and maintains the vertebrae in contact with the bone 
graft to facilitate bone growth. The tips 150 and 250 on 
the plates 30 and 32 are, preferably, configured so that 
the lips do not contact bone graft placed between the 
vertebrae. 

[0089] The caps 50 and 54 on the rods 12 and 14, 
respectively, limit movement of the first vertebra V1 in a 
direction away from the second vertebra V2. This helps 
to maintain a load on the bone graft and maintain the 
vertebrae VI and V2 in contact with the bone graft. 
[0090] It may not be necessary or desirable, in some 
circumstances, to use a dynamic (movable) plate such 
as the plate 30. In such circumstances, two locking 
plates identical to the plate 32 can be used in the same 
apparatus 10. Such a system is illustrated In Fig. 9. The 
upper plate 32 (Fig. 9) is fixed in position relative to the 
vertebra V1 and to the rods 12 and 14. The lower plate 
32 (Fig. 9) is fixed in position relative to the vertebra V2 
and to the rods 12 and 14. Accordingly, the apparatus 
10 (Fig. 9) blocks relative movement between the ver- 
tebrae VI andVZ 

[0091] Figs. 10 and 11 illustrate a plate 30a which is 
constructed in accordance with a second embodiment 
of the present invention. The plate 30a can be substitut- 



ed, in the apparatus 10, for the plate 30. The plate 30a 
is generally similar to the plate 30 (Rgs. 5 and 6), and 
similar reference numerals are used to designate similar 
parts, with the suffix °a° added in Rgs. 10 and 11 for 
5 clarity. 

[0092] In the plate 30a, a pair of set screws 370 are 
provided for engaging the rods 1 2 and 1 4 to block move- 
ment of the plate, and thereby its associated bone por- 
tion, relative to the rods. Specifically, the outer side sur- 

10 face 62a of the plate 30a is recessed at 372 adjacent to 
the second rod passage 82a. A seat 374 extends in- 
wardly from the recess 372 to a threaded opening 376. 
An inner end portion 378 of the opening 376 intersects 
with the second rod passage 82a. On the opposite side 
portion 68a of the plate 30a, a second threaded opening 
380 intersects the first rod passage 80a. 
[0093] After the plate 30a is assembled with the rods 
12 and 14 and positioned adjacent to the spinal column 
C, fasteners such as the fasteners 38-42 are inserted 

20 through fastener openings 90a, 110a, and 130a in the 
plate 30a, to secure the plate to its associated bone por- 
tion. The head end portions of the fasteners for the plate 
30a do not engage the rods 1 2 and 1 4, and do not clamp 
the rods against the plate 30a. 

25 [O094] A set screw 370 is threaded into the opening 
376. An inner end portion 382 of the set screw 370 en- 
gages .the cylindrical outer surface of the second rod 1 4. 
The engagement of the set screw 370 with the second 
rod 14 clamps the rod against the second side portion 

30 70a of the plate 30a. Another set screw 370 is threaded 
into the opening 380 to engage the first rod 1 2 and clamp 
the first rod against the first side portion 68a of the plate 
30a. 

[0095] As a result, the set screws 370, the rods 12 

35 and 1 4, and the plate 30a are interlocked. The plate 30a 
is movable relative to (along the length of) the rods 12 
and 14. Because the plate 30a is fixed to its associated 
bone portion, then the bone portion also is movable rel- 
ative to the rods 1 2 and 1 4. 

<o [0096] In the plate 30a, a portion of the lip 1 50a is re- 
moved at the location of the fastener openings 1 1 0a and 
130a, to provide better visibility. This provides two lip 
segments 1 51 and 1 53 at the side portions 68a and 70a, 
respectively, of the plate 30a. The lip segments 151 and 

45 1 53 are spaced apart on opposite sides of the longitu- 
dinal axis, or centerline, of the plate 30a. A portion of 
the lip 150a also is removed at the lateral center of the 
plate 30a, and a notch 384 is provided in the plate 30a, 
again to increase visibility. 

50 [0097] From the above description of the invention, 
those skilled in the art will perceive improvements, 
changes and modifications in the invention. Such im- 
provements, changes and modifications within the skill 
of the art are intended to be covered by the appended 

55 claims. 



* Claims 

1 . An apparatus (1 0) for retaining first and second ver- 
tebrae (V1 , V2) of a spinal column in a desired spa- 
tial relationship, comprising one or two longitudinal 
members) (12; 14) posrtionable along the posterior 
surface of the spina! column, a member (30) con- 
nectable with the first vertebra (VI), said member 
(30) having first and second fastener openings (90, 
110) and a portion (68; 70) engageable with said 
longitudinal member (12; 14), a first fastener (38) 
extendable through said first fastener opening (90) 
in said member (30) to connect said member (30) 
with the first vertebra (V1), said first fastener (38) 
having a first end portion for attachment to the first 
vertebra (V1) and having a longitudinal axis (92), a 
second fastener (40) extendable through said sec- 
ond fastener opening (110) in said member (30) to 
connect said member (30) with the first vertebra 
(V1), said second fastener (40) having a first end 
portion for attachment to the first vertebra (V1) and 
having a longitudinal axis (114), and means (32) for 
connecting said longitudinal member (12; 14) with 
the second vertebra (V2) t characterized in that 
said longitudinal axis (92) of said first fastener (38) 
and said longitudinal axis (114) of said second fas- 
tener (40) converge at an acute angle as viewed in 
a sagittal plane when said first and second fasten- 
ers (38, 40) connect said member (30) with the first 
vertebra (V1), whereby said member (30) connect- 
able with the first vertebra (VI) has a body portion 
(60) and a lip portion (150) projecting in a first di- 
rection from said body portion (60) of said member 
(30), said lip portion (1 50) of said member (30) be- 
ing engageable with a surface of the first vertebra 
(V1) facing toward the second vertebra (V2). 

2. An apparatus as set forth in claim 1 , characterised 
in that said first and second fasteners (38, 40) have 
respective second end portions opposite from said 
first end portions, said first end portion of said first 
fastener (38) being spaced apart from said first end 
portion of said second fastener (40) by a first dis- 
tance when said first and second fasteners connect 
said member (30) with the first vertebra (VI), said 
second end portion of said first fastener (38) being 
spaced apart from said second end portion of said 
second fastener (40) by a second distance which is 
greater than said first distance when said first and 
second fasteners connect said member (30) with 
the first vertebra (V1). 

3. An apparatus as set forth in claim 1 , characterized 
in that said member (30a) comprises a set screw 
(370) which is engageable with said longitudinal 
member (12; 14) to block movement of said mem- 
ber (30a) relative to said longitudinal member (12; 
14) when said first and second fasteners (38, 40) 



connect said member (30a) with the second verte- 
bra (V2). 

• 4. An apparatus as set forth in claim 1 , characterized 
s in that said member (30) comprises a portion of one 
of said first and second fasteners (38; 40) which is 
engageable with said longitudinal member (12; 14) 
to block movement of said one fastener (38; 40) and 
thereby of said member (30) relative to said longi- 
tudinal member (12; 1 4) when said first and second 
fasteners (38, 40) connect said member (30) with 
the second vertebra (V2). 

5. An apparatus as set forth in claim 1 , characterized 
w in that said longitudinal axis (114) of said second 

fastener (40) extends at an angle in the range of 
from about 30 degrees to about 60 degrees as 
viewed in the sagittal plane relative to said longitu- 
dinal axis (92) of said first fastener (38). 

20 

6. An apparatus as set forth in claim 5, characterized 
In that said longitudinal axis (114) of said second 
fastener (40) extends at an angle of about 45 de- 
grees as viewed in the sagittal plane relative to said 

25 longitudinal axis (92) of said first fastener (38). 

7. An apparatus as set forth in claim 1 , characterized 
in that said member (30) has a third fastener open- 
ing (130), said apparatus further comprising a third 

30 fastener (42) extendable through said third fastener 
opening (130) in said member (30) to connect said 
member (30) with the first vertebra (V1), said third 
fastener (42) having a first end portion for attach- 
ment to the first vertebra (V1) and having a longitu- 

35 dinal axis (134). 

8. An apparatus as set forth in claim 7, characterized 
in that said second fastener (40) and said third fas- 
tener (42) are generally co-planar, said longitudinal 

to axis (92) of said first fastener (38) and said longitu- 
dinal axis (134) of said third fastener (42) converg- 
ing at an acute angle as viewed in a sagittal plane 
when said first and second and third fasteners (38, 
40, 42) connect said member (30) with the first ver- 

45 tebra(V1). 

9. An apparatus as set forth in claim 1 , characterized 
in that said means for connecting said longitudinal 
member (12; 14) with the second vertebra (V2) 

50 comprises a second member (32) connectable with 
the second vertebra (V2), said second member (32) 
having at least two fastener openings (190; 210; 
230) and a portion (168; 170) engageable with said 
longitudinal member (12; 14), a first additional fas- 

55 tener (44) extendable through a first one (190) of 
said at least two fastener openings in said second 
member (32) to connect said second member (32) 
with the second vertebra (V2), said first additional 



fastener (44) having a first end portion for attach- 
ment to the second vertebra (V2) and having a lon- 
gitudinal axis (192), a second additional fastener 
(46) extendable through a second additional one 
(210) of said at least two fastener openings in said 
second member (32) to connect said second mem- 
ber (32) with the second vertebra (V2), said second 
additional fastener (46) having a first end portion for 
attachment to the second vertebra (V2) and having 
a longitudinal axis (214), said longitudinal axes 
(192, 214) of said first and second additional fas- 
teners (44, 46) converging at an acute angle as 
viewed in a sagittal plane when said first and sec- 
ond additional fasteners (44, 46) connect said sec- 
ond member (32) with the second vertebra (V2). 

1 0. An apparatus as set forth in claim 9, characterized 
in that said first member (30) comprises means for 
blocking movement of said first member (30) rela- 
tive to said longitudinal member (12; 14) when said 
first and second fasteners (38, 40) connect said first 
member (30) with the first vertebra (V1), said sec- 
ond member (32) being movable relative to said lon- 
gitudinal member (12; 14) when said first and sec- 
ond additional fasteners (44, 46) connect said sec- 
ond member (32) with the second vertebra (V2). 

1 1 . An apparatus as set forth in claim 1 , characterized 
in that said body portion (60) of said member (30) 
has a first end portion (72) and has a second end 
portion (74) disposed intermediate said first end 
portion (72) and said second vertebra (V2), said 
body portion (60) including first and second fastener 
openings (90, 110) disposed in said second end 
portion (74), said lip portion (150) projecting from 
said second end portion (74) . 

12. An apparatus as set forth in claim 1 , characterized 
in that said body portion (60) of said member (30) 
has a generally planar outer side surface (62), said 
lip portion (150) of said member (30) having a gen- 
erally planar configuration extending in a direction 
transverse to the plane of said outer side surface 
(62) of said body portion (60) of said member (30). 

13. An apparatus as set forth in claim 1 , characterized 
in that said body portion (60a) of said member 
(30a) has first and second opposite side portions 
(68a, 70a), said lip portion (150a) of said member 
(30a) having a first segment (1 51) at said first side 
portion (68a) and having a second segment (153) 
at said second side portion (70a). 

14. An apparatus as set forth in claim 13, character- 
ized in that said first lip segment (151) is spaced 
apart from said second lip segment (153) on oppo- 
site sides of a longitudinally extending axis of said 
member (30a). 



15. An apparatus as set forth in claim 13, character- 
ized in that said lip portion (150) of said member 
(30) extends substantially continuously along said 
member (30) between said first and second side 

5 portions (68, 70). 

1 6. An apparatus as set forth in claim 1 , characterized 
in that it comprises a pair of longitudinal members 
(12, 14) posttionable along the spinal column, 

'0 whereby said member (32) has first and second fas- 
tener openings (1 90, 21 0) and portions engageable 
with said two longitudinal members (12, 14). 

17. An apparatus as set forth in claim 1 , characterized 
15 In that said first fastener (38) and said second fas- 
tener (40) are rigidly locked to said member (30). 

18. The apparatus as set forth in claim 1, character- 
ized In that rotation of said first fastener (38) and 

20 said second fastener (40) causes said plate mem- 
ber (30) to be drawn toward said first vertebra (V1 ) 
in at least two directions. 



25 PatentansprQche 

1 . Vorrichtung (10) zum Festhaften erster und zweiter 
Wirbel (V1, V2) einer Wirbelsaule in einer ge- 
wOnschten raumlichen Beziehung, welche Vorrlch- 
30 tung aufweist: 

- ein Oder zwei ISngsverlaufende Glieder (12, 
14), welche ISngs der hinteren Oberfiache der 
Wirbelsaule positioniert werden kdnnen; 

35 - ein Glied (30), welches mit dem ersten Wirbel 
(V1) verbunden werden kann, wobei das ge- 
nannte Glied (30) erste und zweite Schrauben- 
Sffnungen (90, 110) und einenTeil (68, 70), wel- 
cher mit dem genannten lingsvertaufende 

40 Glied (1 2, 1 4) in Eingriff gebracht werden kann, 

aufweist; 

- eine erste Schraube (38), welche sich durch die 
genannte erste Schraubendffnung (90) im ge- 
nannten Glied (30) erstrecken kann, urn das 

45 genannte Glied (30) mit dem ersten Wirbel (V1) 

zu verbinden, wobei die genannte erste 
Schraube (38) einen ersten Endteil zur Befesti- 
gung am ersten Wirbel (V1) und eine Langs- 
achse (92) aufweist; 

so - eine zweite Schraube (40), welche sich durch 
die genannte zweite Schraubendffnung (110)' 
im genannten Glied (30) erstrecken kann, urn 
das genannte Glied (30) mit dem ersten Wirbel 
(V1) zu verbinden, wobei die genannte zweite 

55 Schraube (40) einen ersten Endteil zur Befesti- 

gung am ersten Wirbel (V1) und eine Langs- 
achse (1 1 4) aufweist; und 

- Mittel (32) zum Verbinden der genannten 



langsverlaufenden Glieder (12, 14) mit dem 
zweiten Wirbel(V2); 

dadurch gekennzelchnet, dass die genannte 
Langsachse (92) der genannten ersten Schraube s 
(38) und die genannte Langsachse (114) der ge- 
nannten zweiten Schraube (40), in einer Sagittal- 
ebene betrachtet, in einem spitzen Winkel konver- 
gieren, wenn die erste und die zweite Schraube (38, 
40) das genannte Glied (30) mit dem ersten Wirbei 10 
(V1) verbinden, wobei das genannte Glied (30), 
weiches mit dem ersten Wirbei (V1 ) verbunden wer- 
den kann, einen Hauptteil (60) und elnen Lippenteil 
(150) ausweist, welcher sich in einer ersten Rich- 
tung vom genannten Hauptteil (60) des genannten 15 
Gliedes (30) weg erstreckt, und wobei der genannte 
Lippenteil (150) des genannten Gliedes (30) mit ei- 
ner gegen den zweiten Wirbei (V2) gerichteten 
Oberflache des ersten Wirbels (V1) in Eingriff ge- 
bracht werden kann. 20 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die genannten ersten und zweiten 
Schrauben (38, 40) zweite Endteile aufweisen, wet- 
che den genannten ersten Endteilen gegenuber lie- 25 
gen, wobei der genannte erste Endteil der genann- 
ten ersten Schraube (38) vom genannten ersten 
Endteil der genannten zweiten Schraube (40) in ei- 
nem ersten Abstand angeordnet ist, wenn die ge- 
nannten ersten und zweiten Schrauben das ge- 30 
nannte Glied (30) mit dem ersten Wirbei (VI) ver- 
binden, und der genannte zweite Endteil der ge- 
nannten ersten Schraube (38) vom genannten 
zweiten Endteil der genannten zweiten Schraube 
(40) in einem zweiten Abstand angeordnet ist, wel- 35 
cher grdsser ist als der genannte erste Abstand, 
wenn die genannten ersten und zweiten Schrauben 
das genannte Glied (30) mit dem ersten Wirbei ( V1 ) 
verbinden. 
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3. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das genannte Glied (30a) eine 
Klemmschraube (370) aufweist, welche am ge- 
nannten langsverlaufenden Glied (12, 14) angrei- 
fen kann, urn eine Bewegung des genannten Glie- 
des (30a) gegenuber dem genannten langsverlau- 
fenden Glied (12, 14) zu blockieren, wenn die ge- 
nannten ersten und zweiten Schrauben (38, 40) das 
genannte Glied (30a) mit dem zweiten Wirbei (V2) 
veibinden. $0 

4. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zelchnet, dass das genannte Glied (30) einen Teil 
einer der genannten ersten und zweiten Schrauben 
(38, 40) umfasst, welcher an dem genannten lings- ss 
verlaufenden Glied (12, 14) angreifen kann, urn ei- 
ne Bewegung der betreffenden Schraube (38, 40) 
und damit des genannten Gliedes (30) gegenOber 



dem genannten langsverlaufenden Glied (12, 14) 
zu blockieren, wenn die genannten ersten und 
zweiten Schrauben (38, 40) das genannte Glied 
(30) mit dem zweiten Wirbei (V2) verbinden. 

5. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zelchnet, dass die genannte Langsachse (1 1 4) der 
genannten zweiten Schraube (40) sich, In der Sa- 
gittaiebene betrachtet, unter einem Winkel im Be- 
reich von 30 Grad bis 60 Grad gegenOber der ge- 
nannten Langsachse (92) der genannten ersten 
Schraube (38) erstreckt. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zelchnet, dass die genannte Langsachse (114) der 
genannten zweiten Schraube (40) sich, in der Sa- 
gittalebene betrachtet, unter einem Winkel von un- 
gefdhr 45 Grad gegenuber der genannten Langs- 
achse (92) der genannten ersten Schraube (38) er- 
streckt. 

7. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das genannte Glied (30) eine dritte 
Schraubenfiffnung (130) aufweist, wobei die ge- 
nannte Vorrichtung weiter eine dritte Schraube (42) 
aufweist, welche sich durch die genannte dritte 
Schraubendffnung (130) im genannten Glied (30) 
hindurch erstrecken kann, urn das genannte Glied 
(30) mit dem ersten Wirbei (V1) zu verbinden, und 
wobei die genannte dritte Schraube (42) einen er- 
sten Endteil zur Verbindung mit dem ersten Wirbei 
(V1) und eine Langsachse (134) aufweist. 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zelchnet, dass die genannte zweite Schraube (40) 
und die genannte dritte Schraube (42) im Grossen 
und Ganzen koplanar angeordnet sind, wobei die 
genannte LSngsachse (92) der genannten ersten 
Schraube (38) und die genannte Langsachse (1 34) 
der genannten dritten Schraube (42), in der Sagit- 
talebene betrachtet, unter einem spitzen Winkel 
konvergieren, wenn die genannten ersten, zweiten 
und dritten Schrauben (38, 40, 42) das genannte 
Glied (30) mit dem ersten Wirbei (V1) verbinden. 

9. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zelchnet, dass die genannten Mittel zum Verbin- 
den des genannten langsverlaufenden Gliedes (1 2, 
14) mit dem zweiten Wirbei (V2) ein zweites Glied 
(32), welches mit dem zweiten Wirbei (V2) verbun- 
den werden kann, umfasst, wobei das genannte 
zweite Glied (32) umfasst: 

- mindestens zwei Schrauben6ffnungen (190, 
210, 230) und einen Tell, welcher an dem ge- 
nannten langsverlaufenden Glied (12, 14) an- 
greifen kann; 

- eine erste zusatzliche Schraube (44), welche 



sich durch eine erste (1 90) der genannten min- 
destens zwei Schraubenoffnungen im genann- 
ten zweiten Glied (32) hindurch erstrecken 
kann, um das genannte zweite Glied (32) mit 
dem zweiten Wirbel (V2) zu verbinden, wobei 
die genannte erste zusatzliche Schraube (44) 
einen ersten Endteil zur Verbindung mit dem 
zweiten Wirbel (V2) und eine Ungsachse (192) 
aufweist; 

- eine zweite zusatzliche Schraube (46), weiche 
sich durch eine zweite (210) der genannten 
mindestens zwei Schraubenoffnungen im ge- 
nannten zweiten Glied (32) hindurch erstrek- 
ken kann, um das genannte zweite Glied (32) 
mit dem zweiten Wirbel (V2) zu verbinden, wo- 
bei die genannte zweite zusatzliche Schraube 
(46) einen ersten Endteil zur Verbindung mit 
dem zweiten Wirbel (V2) und eine Langsachse 
(214) aufweist: 

wobei die genannten Ungsachsen (192, 214) der 
genannten ersten und zweiten Schrauben (44, 46), 
in einer Sagittalebene betrachtet, unter einem spit- 
zen Winkel konvergieren, wenn die genannten er- 
sten und. zweiten zusdtzlichen Schrauben (44, 46) 
das genannte zweite Glied (32) mit dem zweiten 
Wirbel (V2) verbinden. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeich net, dass das genannte erste Glied (30) Mittel 
aufweist, um eine Bewegung des genannten ersten 
Giiedes (30) gegenuber dem genannten langsver- 
laufenden Glied (12, 14) zu blockieren, wenn die 
genannten ersten und zweiten Schrauben (38, 40) 
das genannte erste Glied (30) mit dem ersten Wir- 
bel (V1) verbinden, wobei das genannte zweite 
Glied gegenuber dem genannten langsverlaufen- 
den Glied (12, 14) beweglich ist, wenn die genann- 
ten ersten und zweiten zus&tzlichen Schrauben 
(44, 46) das genannte zweite Glied (32) mit dem 
zweiten Wirbel (V2) verbinden. 

11. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der genannte Hauptteil (60) des ge- 
nannten Giiedes (30) einen ersten Endteil (72) und 
einen zwischen dem genannten ersten Endteil (72 ) 
und dem zweiten Wirbel (V2) angeordneten zweiten 
Endteil (74) aufweist, wobei der genannte Hauptteil 
(60) erste und zweite Schraubendffnungen (90, 
1 1 0) aufweist, weiche im genannten zweiten Endteil 
(74) angeordnet sind, wobei der genannte Lippen- 
teil (150) vom genannten zweiten Endteil (74) vor- 
springt. 

12. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der genannte Hauptteil (60) des ge- 
nannten Giiedes (30) eine im Grossen und Ganzen 
ebene aussere Seitenoberflache (62) aufweist, wo- 



bei der genannte Lippenteil (150) des genannten 
Giiedes (30) eine im Grossen und Ganzen ebene 
Gestalt aufweist, weiche sich in einer Richtung quer 
zur Ebene der genannten dusseren Seitenoberfia- 
s che (62) des genannten Hauptteils (60) des ge- 
nannten Giiedes (30) erstreckt. 

13. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der genannte Hauptteil (60a) des 

10 genannten Giiedes (30a) erste und zweite, einan- 
der gegenuberiiegende Seitenteile (68a, 70a) auf- 
weist, wobei der genannte Lippenteil ( 1 50a) des ge- 
nannten Giiedes (30a) ein erstes Segment (1 51 ) am 
genannten ersten Seitenteil (68a) und ein zweites 
Segment (153) am genannten zweiten Seitenteil 
(70a) aulweist. 

14. Vorrichtung nach Anspruch 13, dadurch gekenn- 
zeichnet, dass das genannte erste Lippensegment 

20 (151) in Abstand vom genannten zweiten Lippen- 
segment (153) an gegenubertiegenden Seiten der 
Langsachse des genannten Giiedes (30a) angeord- 
net ist. 

25 15. Vorrichtung nach Anspruch 13, dadurch gekenn- 
zeichnet, dass der genannte Lippenteil (150) des 
genannten Giiedes (30) sich im Wesentlichen kon- 
tinuiertich langs des genannten Giiedes (30) zwi- 
schen ersten und zweiten Seitenteilen (68, 70) er- 

so streckt. 

16. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass sie ein Paar langsvertaufender 
Glieder (12, 14) aufweist, weiche langs der Wirbel- 

35 s£ule positioniert werden k&nnen, wobei das ge- 
nannte Glied (32) erste und zweite Schraubendff- 
nungen (190, 210) und Teile, weiche an den ge- 
nannten zwei l&ngsverfaufenden Gliedern (12, 14) 
angreifen kSnnen, aufweist. 

40 

17. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die genannte erste Schraube (38) 
und die genannte zweite Schraube (40) mit dem ge- 
nannten Glied (30) fest verriegelt sind. 

45 

18. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnelt, dass die Drehung der ersten Schraube 
(38) und der zweiten Schraube (40) bewirkt, dass 
das genannte Plattenglied (30) in mindestens zwei 

so Richtungen gegen den genannten Wirbel (V1 ) ge- 
zogen wird. 



Revendlcations 

55 

1. Appareil (10) pour retenir une premiere et une 
deuxfeme verttbres (V1, V2) d'une colonne verte- 
brate dans une relation spatiale d6sir6e, compre- 



nant un ou deux dtements longitudinaux (12 ; 14) 
position nables le long de la surface postdrieure de 
la colonne vertdbrale, un dldment (30) connectabte 
avec la premiere vertebra (V1), le dit dldment (30) 
ayant un premier et un deuxi6me trous d'attache 5 
(90, 110) et una partie (68 ; 70) qui peut venir en 
prise avec le dit dldment longitudinal (12 ; 14), une 
premiere attache (38) qui peut passer dans le dit 
premier trou d'attache (90) du dit dldment (30) de 
mantere k connecter le dit dldment (30) k la premid- 10 
re vertdbre (V1), la dite premiere attache (38) ayant 
une premiere partie d'extrdmitd pour fixation k la 
premiere vertdbre (V1) et ayant un axe longitudinal 
(92), une deuxidme attache (40) qui peut passer 
dans le dit deuxidme trou d'attache (110) du dit did- w 
ment (30) de manure a connecter le dit dldment 
(30) k la premidre vertgbre (V1), la dite deuxidme 
attache (30) ayant une premidre partie d'extrdmitd 
pour fixation k la premiere vertdbre (V 1 ) et ayant un 
axe longitudinal (114), et des moyens (32) pour re- 20 
lier le dit dldment longitudinal (12 ; 14) k la deuxid- 
me vertdbre (V2), caraddrisd en ce que le dit axe 
longitudinal (92) de la dite premidre attache (38) et 
le dit axe longitudinal (114) de la dite deuxidme at- 
tache (40) convergent suivant un angle aigu, vus 2s 
dans un plan sagittal, lorsque les dites premidre et 
deuxidme attaches (38, 40) connectent le dit dld- 
ment (30) k la premidre vertdbre (V1), de sorte que 
le dit dldment (30) connectable k la premidre vertd- 
bre (V1 ) comprend un corps (60) et une Idvre (1 50) 30 
qui fait saiiiie dans une premidre direction k partir 
du dit corps (60) du dit dldment (30), la dite Idvre 
(150) du dit dldment (30) pouvant venir en prise 
avec une surface de la premidre vertdbre (V1) tour- 
nde vers la deuxidme vertdbre (V2). . 35 

2. Appareil seion la revendication 1, caraddrisd en 
ce que les dites premidre et deuxidme attaches (38, 
40) ont des deuxidmes parties d'extrdmitd respec- 
tives opposdes aux dites premidres parties cfextrd- *o 
mitd, la dite premidre partie d'extrdmitd de la dite 
premidre attache (38) dtant espacde de la dite pre- 
midre partie d'extrdmitd de la dite deuxidme attache 
(40) par une premidre distance lorsque les dites 
premidre et deuxidme attaches connectent le dit 
dldment (30) k la premidre vertdbre (V1), la dite 
deuxidme partie d'extrdmitd de la dite premidre at- 
tache (38) dtant espacde de la dite deuxidme partie 
d'extrdmitd de la dite deuxidme attache (40) par une 
deuxidme distance qui est plus grande que la dite so 
premidre distance lorsque les dites premidre et 
deuxidme attaches connectent le dit dldment (30) k 

la premidre vertdbre (V1). 

3. Appareil selon la revendication 1, caraddrisd en ss 
ce que le dit didment (30a) comprend une vis de 
pression (370) qui peut venir en prise avec le dit 
dldment longitudinal (1 2 ; 1 4) pour bloquer le mou- 



vement du dit dldment (30a) par rapport au dit dld- 
ment longitudinal (12 ; 14) lorsque les dites premid- 
re et deuxidme attaches (38, 40) connectent le dit 
dldment (30a) k la deuxidme vertdbre (V2). 

4. Appareil selon la revendication 1, caraddrisd en 
ce que le dit dldment (30) comprend une partie 
d'une des dites premidre et deuxidme attaches (38 ; 
40) qui peut venir en prise avec le dit dldment lon- 
gitudinal (12 ; 14) pour empdcher le mouvement de 
la dite une attache (38 ; 40) et done du dit dldment 
(30) par rapport au dit dldment longitudinal (12 ; 14) 
lorsque les dites premidre et deuxidme attaches 
(38, 40) connectent le dit dldment (30) k la deuxid- 
me vertdbre (V2). 

5. Appareil selon la revendication 1, caraddrisd en 
ce que le dit axe longitudinal (114) de la dite deuxid- 
me attache (40) s'dtend suivant un angle compris 
entre 30 degrds environ et 60 degrds environ, vu 
dans le plan sagittal, par rapport au dit axe longitu- 
dinal (92) de la dite premidre attache (38). 

6. Appareil selon la revendication 5, caraddrisd en 
ce que le dit axe longitudinal (114) de la dite deuxid- 
me attache (40) s'dtend suivant un angle de 45 de- 
grds environ, vu dans le plan sagittal, par rapport 
au dit axe longitudinal (92) de la dite premidre atta- 
che (38). 

7. Appareil seion la revendication 1, caraddrisd en 
ce que le dit dldment (30) comporte un troisidme 
trou d'attache (130), le dit appareil comprenant en 
outre une troisidme attache (42) qui peut s'dtendre 
dans le dit troisidme trou d'attache (130) du dit dld- 
ment (30) pour connecter le dit dldment (30) k la 
premidre vertdbre (V1), la dite troisidme attache 
(42) ayant une premidre partie d'extrdmitd pour fixa- 
tion k la premidre vertdbre (V1) et ayant un axe lon- 
gitudinal (134). 

8. Appareil selon la revendication 7, caraddrisd en 
ce que la dite deuxidme attache (40) et la dite troi- 
sidme attache (42) sont sensiblement dans un md- 
me plan, le dit axe longitudinal (92) de la dite pre- 
midre attache (38) et le dit axe longitudinal (1 34) de 
la dite troisidme attache (42) convergeant suivant 
un angle aigu, vus dans un plan sagittal, lorsque les 
dites premidre et deuxidme et troisidme attaches 
(38, 40, 42) connedent le dit dldment (30) k la pre- 
midre vertdbre (V1). 

9. Appareil selon la revendication 1, caraddrisd en 
ce que les dits moyens de connexion du dit dldment 
longitudinal (12 ; 14) k la deuxidme vertdbre (V2) 
comprennent un deuxidme dldment (32) connecta- 
ble k la deuxidme vertdbre (V2), le dit deuxidme dld- 
ment (32) comportant au moins deux trous rfatta- 



. . che (190 ; 210 ; 230) et une partie (168 ; 170) qui 
peut venir en prise avec le dit 6l6ment longitudinal 
(12 ; 14), une premiere attache additionnelle (44) 
s'&endant dans un premier (1 90) des dits au moins 
deux trous d' attache dans le dit deuxidme 6 lament 
(32) pour connecter le dit deuxfeme Stement (32) k 
la deuxteme vertebre (V2), la dite premiere attache 
additionnelle (44) ayant une premiere partie d'ex- 
ttemite pour fixation k la deuxteme vertebre (V2) et 
ayant un axe longitudinal (192), une deuxi&me at- 
tache additionnelle (46) s'6tendant dans un deuxifr- 
me trou additionnel (210) des dits au moins deux 
trous cf attache dans le dit deuxidme 6tement (32) 
pour connecter le dit deuxfdme 6l6ment (32) k la 
deuxi&me vertebre (V2), la dite deuxidme attache 
additionnelle (46) ayant une premiere partie d'ex- 
tr^mite pour fixation k la deuxidme vertebra (V2) et 
ayant un axe longitudinal (214), les dits axes longi- 
tudinaux (192,214) des dites premtere et deuxifcme 
attaches additionnelles (44, 46) convergeant sui- 
vant un angle aigu, vus dans un plan sagittal, lors- 
que ies dites premiere et deuxi&me attaches addi- 
tionnelles (44, 46) connectent le dit deuxfeme 6I6- 
ment (32) k la deuxifcme vertebre (V2). 

10. Appareil selon la revendication 9, caracteris6 en 
ce que le dit premier dement (30) comprend un 
moyen d'empdchement d'un mouvement du dit pre- 
mier lament (30) par rapport au dit 6l6ment longi- 
tudinal (12; 14) lorsque les dites premi&re et 
deuxteme attaches (38, 40) connectent le dit pre- 
mier dement (30) k la premise vertebre (V1), te dit 
deuxfeme 6l6ment (32) dtant d£pla?able par rap- 
port au dit 6!6ment longitudinal (12 ; 14) lorsque les 
dites premiere et deuxidme attaches additionnelles 
(44, 46) connectent le dit deuxfeme 6l6ment (32) k 
la deuxfeme vertebre (V2). 

11 Appareil selon la revendication 1, caract£ris6 en 
ce que le dit corps (60) du dit 6l6ment (30) com- 
prend une premiere partie tfextr6mite (72) et une 
deuxfeme partie d'exttemite (74) disposSe entre la 
dite premiere partie d'exttemite (72) et la dite 
deuxidme vertebre (V2), le dit corps (60) impor- 
tant un premier et un deuxteme trous d'attache (90, 
1 1 0) disposes dans la dite deuxidme partie cfextrt- 
mite (74), la dite Idvre (150) faisant saillie k partir 
de la dite deuxidme partie tfexttemite (74). 

12. Appareil selon la revendication 1, caracterlsd en 
ce que le dit corps (60) du dit dWment (30) ptesente 
une surface laterale exterieure sensiblement plane 
(62), la dite l&vre (150) du dit 6l6ment (30) ayant 
une configuration sensiblement plane s'dtendant 
dans une direction transversate au plan de la dite 
surface laterale exterieure (62) du dit corps (60) du 
dit6l£ment(30). 



13. Appareil selon la revendication 1, caracterls6 en 
ce que le dit corps (60a) du dit 6l6ment (30a) com- 
prend une premiere et une deuxteme parties late- 
rales opposes (68a, 70a), la dite Idvre (150a) du 
5 dit 6l6ment (30a) ayant un premier segment (151) 
k la dite premiere partie laterale (68a) et ayant un 
deuxidme segment (153) k la dite deuxi&me partie 
laterale (70a). 

10 14. Appareil selon la revendication 1 3, caracte ris6 en 
ce que le dit premier segment de Idvre (151) est 
espac6 du dit deuxteme segment de tevre (1 53) sur 
les cotes opposes d'un axe longitudinal du dit 616- 
ment (30a). 

15 

15. Appareil selon la revendication 13, caracterisS en 
ce que la dite tevre (1 50) du dit dtement (30) s'&end 
de fa9on sensiblement continue le long du dit 6I6- 
ment (30), entre les dites premi&re et deuxidme par- 

20 tieslaterales(68,70). 

16. Appareil selon la revendication 1, caracteris6 en 
ce qu'il comprend deux Pigments longitudinaux 
(12, 14) positionnables le long de la colonne verte- 

25 brale, de sorte que le dit Stement (32) comporte un 
premier et un deuxteme trous cfattache (190, 210) 
et des parties qui peuvent venir en prise avec les 
dits deux 6tements longitudinaux (12, 14). 

30 17. Appareil selon la revendication 1, caracteris^ en 
ce que la dite premidre attache (38) et la dite 
deuxfeme attache ((40) sont rigidement bloqu£es 
avecledit«6ment(30). 

35 18. Appareil selon la revendication 1, caracterisl en 
ce que la rotation de la dite premiere attache (38) 
et de la dite deuxidme attache (40) a pour effet que 
le dit 6l6ment de plaque (30) est tir6 vers la dite pre- 
miere vertebre (V1 ) dans au moins deux directions. 

40 
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